SUMMARY Sixteen patients had two-dimensional echocardiographic diagnosis of the presence or absence of left ventricular thrombi and anatomical, radiological, or clinical confirmation of the diagnosis. Eleven patients had positive diagnoses, which were confirmed in 10 and possibly incorrect in one. Five other records were reviewed because the patients had undergone aneurysmectomy after twodimensional echocardiograms: three were true negative and two were false negative studies.
Early experience with M-mode echocardiography suggested that left ventricular thrombi were seldom recognised, though recent reports are more promising (Horgan et al., 1976) . There are few series using two-dimensional echocardiography (Ports et al., 1978; DeMaria et al., 1979) . In patients with coronary artery disease, the cardiac apex is the site of most left ventricular thrombi (Jordan et al., 1952; Hamby et al., 1974) . The recent use of apical and subxiphoid transducer positions for twodimensional echocardiography has made the apex more accessible for diagnostic assessment. We report our experience in detecting left ventricular thrombi over the past 2i years, using these techniques.
Subjects and methods
We reviewed the records of all patients who had an initial report written with the diagnostic impression of a 'possible' or 'probable' left ventricular mass suggesting thrombus by two-dimensional echocardiography from June 1976 to December 1978 and who had surgical, angiographic, or clinical confirmation of cardiac thrombi. In addition, records were reviewed to include patients who had undergone two-dimensional echocardiography before resection of left ventricular aneurysms during the last 18 months of the study period. All patients were examined in the 300 left lateral decubitus position initially, but many were turned into more lateral positions for the apical views. Subxiphoid views were obtained with the patient supine and the knees flexed to attain good relaxation of abdominal muscles. For subxiphoid visualisation, some records were made during sustained or maximal inspiration. A commercially available twodimensional phased array ultrasonograph (Varian V3000, Palo Alto, CA) was used with a 2-25 MHz fixed focus transducer (Anderson et al., 1977) . M-mode recordings were performed using a SmithKline Ekoline 20A ultrasonoscope and a 2-25 MHz or 3 50 MHz transducer with 5 cm beam collimation. Initial recordings were made from the left sternal border in long and short axis views as described by Kisslo et al. (1976) . Apical and subxiphoid views were then performed with particular attention to the left ventricular apex (Chang et al., 1975; Silverman and Schiller, 1978) .
We used several criteria for two-dimensional echocardiographic diagnosis of left ventricular thrombi: (1) echocardiographic signs of a mass adjacent to the left ventricular wall, but distinct from the endocardial echo; (2) the texture of the echoes in the mass (frequently) different from the adjacent myocardium; (3) location of the abnormal echo usually near the cardiac apex; (4) asynergic motion of the adjacent ventricular myocardium; (5) imaging of the mass best from the apical or subxiphoid view; (6) occasional mobile projections from the mass into the ventricular lumen (but motion usually synchronous with the adjacent ventricular wall).
The illustrations of two-dimensional echocardio-261 grams in this article are Polaroid pictures of stopaction video tape single frame television images. These images are of significantly lower quality than the display in real time, since only one field of a two field video frame is portrayed. Thus, only one half of the information content on the video tape is displayed by this process, and there is some blurring by the optical system. The motion pattern in real time obviously cannot be appreciated from such pictures.
Results
Eleven patients were identified with a previously made prospective diagnosis of possible or probable left ventricular thrombus. Their clinical characteristics, echocardiographic findings, and method of diagnosis of left ventricular thrombus are listed in the Table. Seven of these patients had confirmation Fig. 1-4 . The gross specimen of the large apical thrombus imaged in Fig. 4 is Four patients had serial two-dimensional echocardiograms over a period of several months. In case 1 a mass in an apical aneurysm was unchanged two months after initial study, much smaller at 10 months, and gone at 19 months (Fig. 3) . Initial study in case 3 showed two separate apical masses, and over the follow-up period of 10 months the larger one gradually resolved and the smaller remained constant.
Separately, we reviewed records of all patients undergoing left ventricular aneurysmectomy or aneurysm plication during the period from June 1977 to December 1978. Of the 54 patients in this category, six had preoperative two-dimensional echocardiographic studies. One of these had a positive preoperative two-dimensional echocardiogram and is included in the Table (case 7) . Three patients had negative two-dimensional echocardiograms confirmed by lack of thrombus at surgery. Two patients had false-negative preoperative twodimensional echocardiograms. One of these was a 30-year-old man with a traumatic apical aneurysm caused by a knife wound. Apical anatomy was distorted as a result of the initial trauma and two subsequent cardiac operations. On current review of the echocardiogram, echoes possibly representing the apical thrombus were found to be present. Another false-negative study was recorded on a 66-year-old man with an apical aneurysm. Very limited apical and no subxiphoid views were recorded; on review, echoes suggesting apical thrombus were seen in the apical view. 
Discussion
Contrast left ventriculography is the primary tool for diagnosis of mural thrombi but its specificity and sensitivity for this diagnosis are poorly defined in the published reports (Hamby et al., 1974) . Thus, it is difficult to assess the accuracy of echocardiographic methods for recognition of mural thrombi unless they are compared with direct pathological examination. In our small series of prospective interpretations two-dimensional echocardiographic findings correctly suggested the diagnosis in 10 of 11 __ -ecg~~~~~~.. .,. (Roelandt et al., 1976 
